Dysphania geoffreyi is described as a new species, with records in China (Xizang and Yunnan provinces) and Bhutan. It differs from morphologically similar taxa by virtue of the clustered flowers in the inflorescence, indumentum set on the perianth, terminally concave pericarp papillae, and smaller seeds 0.5-0.6 mm in diameter. In total eight native Dysphania species are identified in Himalaya and Tibet, and revised distribution patterns of D. bhutanica, D. himalaica and D. tibetica are presented. The most significant reproductive features of all native Dysphania taxa are summarized.
Introduction
The chenopodiaceous taxa occurring in Himalaya and Tibet have attracted a high attention during the recent years. Many species growing in this region were previously confused with other morphologically similar taxa occurring in different parts of Central Asia. In recent years, improvements have been made in the difficult genera Axyris Linnaeus (1753: 979) (Sukhorukov, 2011) , Chenopodium s.str. Linnaeus (1753: 218) , and Dysphania Brown (1810: 411) (Sukhorukov 2012a , 2012b , 2014 , Uotila 2013 , Sukhorukov & Kushunina 2014 .
The taxonomy of Dysphania has been significantly changed after investigations carried out during the last decade and following the publication of the account of Chenopodiaceae for the "Flora of China" (Zhu et al., 2003) . All the Chinese native Dysphania species belong to the sect. Botryoides Mosyakin & Clemants (2002: 383) (Uotila 2013, Uotila et al. in prep.) that comprises annuals covered with several indumentum types (subsessile glands, simple and glandular hairs) occurring on the free or basally united perianth segments which are opened at the fruiting stage. Other distinguishing features of Dysphania sect. Botryoides are the minute papillate pericarp, and relatively small (0.7-1.1 mm) spherical seeds. The small-scale reproductive traits provide the most significant information about the species delimitation, and they are now well-studied and used as the most important diagnostic characters at species level (Uotila 2013 , Sukhorukov & Kushunina 2014 .
Until now, seven species were recognized as native in the Himalaya and Tibet (Sukhorukov & Kushunina, 2014) : D. bhutanica Sukhorukov (2012a: 171) , D. botrys (Linnaeus 1753: 219) Mosyakin & Clemants (2002: 383) , D. himalaica Uotila (2013: 68) , D. kitiae Uotila (2013: 75) , D. neglecta Sukhorukov (2014: 347) , D. nepalensis (Colla 1836: 25) Mosyakin & Clemants (2008: 428) , and D. tibetica (Li 1983: 638) Uotila (2013: 67) . In the present paper, a new Dysphania species from SW China (Xizang, Yunnan provinces) and Bhutan is described on the basis of several unique differences in general morphology and perianth indumentum.
Material and Methods
The taxonomic revision of the material was undertaken at BM, E, G, MW, K, LE, PE, SHI, W, WUK, XIA, and XJBI [herbarium abbreviations according to Thiers (2008+) ]. The perianth and pericarp surfaces were investigated using a scanning electron microscopy (SEM). The material was prepared by dehydration in aqueous ethyl alcohol solutions of increasing concentration, in alcohol-acetone solutions and pure acetone, and then dried at critical-point and sputtercoated with gold-palladium. SEM observations were made with a JSM-6380 (JEOL Ltd., Japan) at 15 kV. The specimens of D. geoffreyi marked with asterisk (*) after herbarium acronym were used for carpological analysis including SEM investigations. Description:-Annual, 5-50 cm tall, stem erect, often scarcely branched and then only in the upper part, branches directed upwards; leaves pinnatifid or lobate, appressed to the stem, up to 2 cm long, shortly petiolate (petioles 0.2-0.5 cm), lower leaves caducous at flowering and fruiting times. Inflorescence leafy, lateral branches appressed to the stem or obliquely directed, narrowly cylindrical but never spreading, with axis covered with short simple hairs up to 0.3 mm long mixed with glandular trichomes. Perianth segments 5, cristate on dorsal surface (especially on midrib) with numerous large simple stout hairs up to 0.3 mm, the bases of which can sometimes be concrescent resulting in 2−3-furcate tips, intermixed with yellow subsessile glands and scattered glandular hairs (Fig. 2 ). Pericarp separates from the seed, with tiny volcano-like papillae. Seed subspherical, 0.5-0.6 mm in diameter; embryo horizontal. Etymology:-The species is named after Dr. Geoffrey Harper (b. 1944) , formerly a developmental physiologist at Royal Botanic Garden Edinburgh (UK). Habitat:-Grassy slopes, gravelly substrates, sands and ruderal sites; 2500-4200 m. Phenology:-Flowering July-September; fruiting August-October. Conservation status:-The appropriate data on abundance and/or distribution of the taxon is lacking. It can be included in the Not Evaluated (NE) category of IUCN Red List categories (IUCN 2010) as there is inadequate information to make a direct or indirect assessment of its risk of extinction based on its distribution and/or population status.
Results

Dysphania geoffreyi
Notes:-Specimens of D. geoffreyi used to be identified as D. botrys or D. nepalensis. The new species is notable for several characters, such as 1) at least the upper leaves as well as the inflorescence branches being appressed to the stem, 2) very short leaf petioles (up to 0.5 cm), 3) the remarkable indumentum set on the perianth segments, and 4) the smallest seeds among all Eurasian Dysphania species. Fruit morphology of D. geoffreyi is intermediate between other native Dysphania members (see also Table 1 ). It is possible that the species may also be found in India (Arunachal Pradesh) and North Myanmar.
Specimens examined (Fig. 3) The sizes of the subsessile glands on the perianth segments if present are almost the same in all investigated species and vary from 60 to 90 μm. The thickness of the tegmen (inner seed-coat layer) is always minute (1-2 μm) and is not mentioned in the analysis. 
Inflorescence
Discussion
Carpological differences between the native Tibetan and Himalayan Dysphania
In view of the significant increasing of the number of Himalayan and Tibetan species and considering the difficulties in their identification, we provide here an overview and morphometric analysis of the most valuable reproductive features of all native Dysphania (Table 1 ). It supplements previous detailed studies (Sukhorukov 2012a , 2012b , 2014 , Sukhorukov & Zhang 2013 , Sukhorukov & Kushunina, 2014 .
Distribution pattern of the native Dysphania in China and adjacent states
The ranges of some native Asian Dysphania taxa (D. botrys, D. nepalensis and D. kitiae) are relatively well known (Uotila 2013 , Sukhorukov & Kushunina 2014 . Here we combine the previously published records (Sukhorukov 2012a , Uotila 2013 
